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terest	 in	 human	 diseases	with	 other	medical	 disciplines	 but	 their	 primary	 concern	 is	
focused	on	occurrence	and	spread	of	a	disease	in	a	population	and	it	is	concerned	with	
human	beings,	as	members	of	a	community	living	in	their	integral	environment.	In	es-




Nutritional epidemiology can be defined as the study of the nutritional determinants 









and then if saltish and unfit for cooking; and the ground, whether it be naked and de-










logic studies, which showed the beneficial effect of supplementation of folic acid in early 
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Nutritional epidemiology is very important research field but not easy type of popu-
lation studies. The importance of these studies comes from their significance for many 
present-day	health	problems,	such	as	cardiovascular	diseases	(heart	attacks,	stroke),	can-
cer,	diabetes,	congenital	malformations,	and	may	others.	All	these	diseases	are	the	scope	
of nutritional epidemiology studies and some of the findings have already been put into 











Figure 5.1. Nutrition is only one of the risk factors implemented in the occurrence of chronic diseases
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Bias, defined as systematic error, producing an over- or underestimation of the expo-
sure	subsequently	weakens	strength	of	an	association	between	a	given	exposure	and	an	




Basic study designs in nutritional epidemiology
In order to establish sound scientific basis for the prevention of diseases and introducing 
effective	health	care	programs	epidemiologists	use	various	methodological	tools.	On	the	
whole,	all	 research	methods	may	be	grouped	 into	experimental	and	non-experimental	
design. Figure 5.2 presents the algorithm for classification of epidemiologic studies.
Figure 5.2. Algorithm for classification of types of epidemiologic research
Epidemiologic experimental design differ significantly from observational study 
type.	Experimental	investigations	involve	intentional	intervention	on	the	part	of	the	in-
vestigator who is assessing the health context of given factors (e.g., specific vitamin 
supplementation),	 and	 allocating	 the	 subjects	 (patients)	 to	 the	 experimental	 groups	
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tionship between specific dietary habits in various population groups and the occurrence 
of	disease.	
analytic design (etiologic observational studies) 
While	the	descriptive	studies	are	focused	on	establishing	preliminary	associations	be-
tween	 the	 incidence/prevalence	of	a	disease	and	 its	potential	causal	 factors	of	dietary	
origin,	the	etiologic	or	analytic	studies	are	concerned	with	examining	and	interpretation	
of	earlier	observed	facts	in	terms	of	cause-effect	relationship.	Etiologic	relationship	be-
tween disease and putative agent confirmed in the course of epidemiologic investigation 
has	a	great	theoretical	and	practical	meaning	for	the	preventive	action.	
Figure 5.3. Direction of inquiry in prospective and retrospective epidemiologic studies
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The	way	of	collecting	data	for	establishing	etiological	clues	depends	on	whether	the	
starting	point	in	research	is	a	disease	itself	or	particular	environment	(dietary	factors).	
In	the	so	called	retrospective or case-control studies, starting points are specified cases 
of	disease,	etiology	of	which	is	to	be	investigated	by	retrieving	from	the	past	the	dietary	
data	possibly	having	importance	for	the	occurrence	of	disease	(Figure	5.3).	On	the	con-
trary,	the	prospective studies or longitudinal or cohort studies concentrate	on	a	spe-
cific dietary exposure(s) and look forward for health outcomes possibly related causally 
to	this	exposure	(cohort	approach).	
Study design of case-control (case-referent) studies
In a case-control study (retrospective approach), investigator first identifies people who 
have	a	disease	(cases)	and	otherwise	similar	people	who	do	not	have	it	(controls)	and	













identification. Accurate definition of the clinical stage will help to create homogeneous 
group	of	cases	and	minimize	possible	selection	bias.	This	may	seem	contradictory	to	the	
requirement,	that	cases	and	controls	should	be	representative	of	the	target	population.	









the case-control study predominantly depends on the most precise definition of a “case.” 
Accurately formulated definition of cases grants precision of the estimated associations 
among the variables under study. Samples’ representativeness is losing its significance 
unless the criteria of their selection are precisely defined. 
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If	possible,	the	cases	should	always	be	drawn	from	the	series	of	new	cases	clinically	
confirmed (incident cases), because cases diagnosed in the past exclude subjects who had 








moment in a specified population source. A good source of cases may be patients taken 
from	only	one	hospital,	or	even	those	receiving	treatment	from	only	one	general	practi-

















There	are	 two	alternative	approaches	 for	 selecting	controls	 in	case-control	 studies	
involving	incident	cases:
1. Density Sampling –	one	or	more	controls	are	selected	for	each	case	at	the	time	of	
case	detection	–	i.e.,	matching	on	time.	
2. Cumulative Sampling –	all	controls	are	 selected	at	 the	end	of	 the	observation	
period during which the cases are identified.
Density	sampling	is	generally	preferable	when	the	observation	period	is	long,	espe-
cially	if	the	frequency	of	exposure	changes	over	time.	Although	control	groups	are	often	
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find the association between peptic ulcer and cigarette smoking – the results of the study 











The	 number	 of	 control	 groups	 in	 a	 case-control	 study	 has	 been	 a	matter	 of	 argu-
ment.	Some	authors	claim	 that	 there	 should	be	one	control	group	only.	Two	or	more	
groups would be legitimate if one group is deficient for some reasons. Others believe, 
that	a	case-control	study	consisting	of	two	control	groups	is	the	best,	because	consistent	
outcomes	with	both	control	groups	are	reinforcing	the	external	validity	and	entitle	for	
firm extrapolation of results to the target population. 
If sufficient number of cases and controls are available, and there are no problems with 
retrieving	information	from	both	cases	and	controls,	then	the	size	of	both	groups	should	
be	the	same.	This	issue	becomes	a	little	more	complicated	when	the	number	of	available	
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is	 simply	 the	 full	 list	 the	 foods	 the	 respondents	 report	 during	 a	 short	 period	of	 time,	
usually	in	the	preceding	24	or	48	hours.	This	quick	and	simple	method	is	appropriate	to	
obtain	information	on	current	diet	but	not	diet	in	the	past,	since	the	retrieval	of	detailed	
information	on	past	diet	 is	not	possible	using	 this	kind	of	 tool.	Moreover,	one	single	















answers may rather reflect what the subjects think they eat, than what is really eaten.
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tions, but mostly the questionnaires use closed-ended questions with predefined response 
categories.	For	example,	in	the	open-ended	type	of	questionnaire,	respondents	are	asked	









high	quality	 food	composition	 tables	or	nutrient	databases.	Unfortunately,	 the	quality	
of	food	composition	data	varies	from	nutrient	to	nutrient.	If	purpose	of	the	study	is	to	
investigate	the	impact	of	foods	and	not	nutrients,	then	there	is	no	need	to	consider	the	
potential inadequacies of nutrient databases. Advantage of reporting findings in terms of 
food	consumption	lies	in	avoiding	weakly	founded	assumptions	about	the	exact	active	
food nutrient, and in easy conversion of the findings into practical dietary recommenda-
tions.	Even	though	the	exact	species	of	fruits	that	protect	against	colorectal	cancer	may	
not yet been identified, the results of such a study have practical value because they may 
be	used	for	establishing	dietary	guidelines.







slowly, reflecting dietary intake over a period of weeks or months. Only few of the cur-
rently available biomarkers reflect reasonably well long-term intakes of nutrients over 
a longer period. Some biomarkers of nutrients are influenced by other factors and in such 
instances,	though	the	biomarker	may	still	be	a	good	indicator	of	nutritional	status,	but	it	
may not accurately reflect dietary intake (for example, smoking reduces blood levels of 
vitamin	C	and	carotenoids).	
Sources of bias in case-control studies
In the	case-control	studies,	investigators	search	for	risk	factors	retrospectively	i.e.,	after	
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patients’	 referral	 to	 the	hospitals	by	 the	primary	care	physicians.	This	may	be	a	quite	
arbitrary	procedure,	and	some	patients	may	have	a	better	chance	of	hospital	admission	
because	they	have	very	soon	been	referred	to	particular	examinations,	while	others	have	
been deprived of such opportunity. It is extremely difficult to avoid detection bias due to 
the	referral	system.	Cases	of	a	disease	are	diagnosed	as	a	result	of	the	complex	diagnostic	





form the control group. In particular, when a selected disease may not correctly reflect 
the	exposure	pattern	in	the	target	population.	In avoiding	this	kind	of	bias,	one	approach	
is	to	include	only	diseases	that	are	thought	to	be	unrelated	to	exposure,	but	this	require-













of some markers in the cases may be modified by the onset of disease.
When	making	assessments	of	exposure,	it	is	important	to	allow	for	the	latency	pe-
riod	of	chronic	disease.	So	far	as	cases	are	concerned,	it	is	quite	simple	to	allow	for	the	
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Table 5.1. The sequence of steps in case-control study and the logic of the data analysis
1. Step. Choose cases and controls
Cases Controls
2. Step: assess the past exposure 
(diet) in cases and controls
Exposure present A B
Exposure absent C D
Total A + C B + D
3. Step: compare prevalence of 
exposure in the groups A/A + C  versus   B/B + D
4. Step: calculate the odds of ex-
posure in cases and controls (OR) OR = A/C : B/D = A x D/C x B
5. Step: calculate exposure attri-
butable risk percent AR% = p (OR – 1)/p(OR –1) + 1
In	order	to	get	valid	results	from	data	analysis,	it	is	necessary	to	consider	the	possible	




factor on health status. Confounders may have both “negative direction” (deflating the 




adjust for confounders known to influence colorectal cancer risk, such as age, gender or 
physical	activity.	Example	below	illustrates	the	effect	of	confounders	on	the	interpreta-
tion	of	study	outcomes.	
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intake	 is	 also	 an	 universal	 confounder	 in	 nutritional	 epidemiology	 studies	 since	 it	 is	
positively	correlated	with	intakes	of	most	nutrients.	The	interpretation	of	epidemiologic	
findings may be misleading if this fact is not taken into account. 
In	many	instance	statistical	techniques	to	adjust	for	the	effects	of	confounding	factors	
are	 the	method	of	choice.	Multivariate	statistical	analysis	 is	used	 in	situations,	where	
several	confounders	must	be	simultaneously	accounted	for.	There	are	many	techniques	










study of peptic ulcer, where the risk is greatly influenced by cigarette smoking, one could 
select	 controls	with	histories	of	 smoking	as	 similar	 as	possible	 to	 those	of	 the	cases,	
so	that	attention	could	be	focused	on	other	factors	such	as	diet.	If	matching	is	not	per-
formed, it is important to collect information on factors that may influence risk, so that 
appropriate	adjustment	for	these	factors	can	be	made	in	the	data	analysis.
Disadvantages of case-control studies. Since	 this	 type	 of	 investigation	 requires	
to collect information about the subjects’ past dietary habits this poses a difficult task. 
People’s	memories	about	past	dietary	habits	are	imperfect	and	objective	data	based	on	
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